Effects of the mutation glycine-222----aspartic acid on the functions of elongation factor Tu.
We have studied the properties of a mutant elongation factor Tu, encoded by tufB (EF-TuBo), in which Gly-222 is replaced by Asp. For its purification from the kirromycin-resistant EF-Tu encoded by tufA (EF-TuAr), a method was developed by exploiting the different affinities to kirromycin of the two factors and the competition between kirromycin and elongation factor Ts (EF-Ts) for binding to EF-Tu. The resulting EF-TuBo kirromycin and EF-TuAr EF-Ts complexes are separated by chromatography on diethylaminoethyl-Sephadex A-50. For the first time we have succeeded in obtaining a tufB product in homogeneous form. Compared with wild-type EF-Tu, EF-TuBo displays essentially the same affinity for GDP and GTP, with only the dissociation rate of EF-Tu GTP being slightly faster. Protection of amino-acyl-tRNA (aa-tRNA) against nonenzymatic deacylation by different EF-Tu species indicates that conformational alterations occur in the ternary complex EF-TuBo GTP aa-tRNA. However, the most dramatic modification is found in the EF-TuBo interaction with the ribosome. Its activity in poly(Phe) synthesis as well as in the GTPase activity associated with the interaction of its ternary complex with the ribosome mRNA complex requires higher Mg2+ concentrations than wild-type EF-Tu (Mg2+ optimum at 10-14 vs. 6 mM), even if EF-TuBo can sustain enzymatic binding of aa-tRNA to ribosomes at low Mg2+. The anomalous behavior of EF-TuBo is reflected in a remarkable increase of the fidelity in poly(Phe) synthesis, especially at high Mg2+ concentrations.(ABSTRACT TRUNCATED AT 250 WORDS)